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Perceptual and Cognitive Development in Low SES Minority
Children: Preschool and Program Impacts

Introduction

During the sixties a number of experimental preschocl programs were
developed to improve the academic performance of ''disadvantaged'’ children,
and to prepare them for elementary school. A large number of these programs
attempted to eliminatec the deficit or cutulative deficits attributed to
children from low SES groups. Evaluations have indicated that such pro-
grams substantially improved the academic achievement of preschool children
as measured through intelligence and achievement tests (Bereiter and
Engelman, 1965; Gray and Klaus, 1965; Hodges, McCandless and Spiker, 1967;
Miller and Dyer, 1975; Klaus and Gray, 1968; and Weikart, 1972). Most of
these evaluations, however, were made in controlled settings by program
developers‘or by researchers intercsted in particular kinds of programs.
Now in the seventies, the programs are being implemented in non-controlled
or more naturalistic scttings such as public and private preschools. There-
fore, it is timely to ask 'what is the real impact of these programs?"”
Specifically, "'how viablc arc these programs in meeting the academic needs
of minorify children “rom low SES groups?® In an at%cmpt 10 answer these
questions, we investigated how low SES minority urban children participating
in special programs corparc with middle SES minority urban children and

with the national norms on cogni{:.e aid perceptual measurcs.

Method and Procedures

The subjects of our study wcre four and five vear old minority urban

children attending preschools in a large city of approximately 800,000.



-2-

One hundred and sixty nine subjects were randomly selected from among'all
the Title 1 schools in the Preschool Exnansion Program. These subjocts,
referred to hercafter as the '""Title 1 children' wcre from low SES groups,
and almost all of them were black. Another eighteen subjects, randomly
sclected fron a neighboring school without Title 1 funding, are referred to
hereaftef as the '"Non-Title 1 children." They werc from middle SES groups
and almost all of thom were black. Title 1 children were attending four
different types of preschool programs: DISTAR & developed by Becker and
Engelman ; Modified Distaf, a combination of DISTAR with traditional free
play activitics; Modificd Responsive Environment Curriculum (REC), a com-
bination of REC devcloped in New Jersey by the Responsive Environment
Corporation with traditional frec nlay activities; and an Eclectic teacher
designed child centered curriculum. In the Eclectic program teachers used
ideas from various components specifically designed to improve perceptual,
cognitive and language skills. Sorme of these wore Enrichment through
Radio, Microtcaching, Early Childhood Continuum and Early Screcning Project.

Distribution of the sample in the types of preschools is as follows:

Title 1 Non-Title 1
Typce of Preaschool Children Children Total
DISTAR 37 - 37
iModified Distar 10 18 28
Modified REC 17 - 17
Eclectic 195 - 105
N=187



The measures used in detemining perceptual and cognitive performance
were the CIRCUg tests (Andersor., 1974) developed at,Educapiéngl Testing
Service. Perceptual lcarning was measured through CIRCUS tests 3 and 4 on
perceptual and perceptual-motor-coordination. These included subtests on
visual discrimination: Look-Alikes, Complex Matching, Reversal Errors, and
Copy What You See. Cognitive learning was measured through CIRCUS test 5
and 6 on Recognition and Discrimination of Numbers, Capital Letters and
Lower Casc Letters, and through CIRCUS test 9 on Commrchension, Interpreta-
tion and Recall. Testing was conducted in small groups with 6 to 8 children,
in two separate sessions lasting approximately 30 minutes. The testers

like the children werc prcdominantly black.

Results

Sex Comparisons: T test results indicated no significant differences

between the performance of males and females on any of the CIRCUS subtests.
These recsults suggest that at preschool age level, sex differences in the

abilities measured have not emerged.

Program Conparisons: Analysis of variance was used to compare effects

of the four types of programs on the performance of Title 1 children. Re-
sults are presentéa in Table 1. There werc no statistically significant
differences among the Title 1 children in the four programs on any of the
perceptual and perceptual-motor measures, nor on cognitive measures of
Comprehension, Interpretation and Recall. On the cognitive measures of
Recognition and Discrimination of Letters and Murbers, there were statis-

- tically significant differcnces among the four programs on Total Scores
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(F=3.39, p<.05), «rrital Letters (F=3.17, p<.05) and Lower Case Letters
(F=4.57,p<.01). On Total Scores and on Lower Casc Lettcrs, children in the
Eciectic and Modified Distar programs had higher mean scores than children
in DISTAR and Modified REC programs; children in the Eclectic program had
higher mean scores than children in the other three programs on Capital
Letters. There were no differcnces among the children in the four programs
on the measure for Recognition and Discrimination of Numbers.

Social - Class and National Norm Comparisons: After comparisons of

program cffects, the scores of all the Title 1 children were aggregated

and analyzed scparately from the scores of the Non-Title 1 children for
comparisons with national norms.* First, the distributions of the perfor-
mance scores of Title 1 children aﬁd Non-Title 1 children wefe descriptively
compared to the national norm distribution. Then, a test of significance

was made by compcring the mean scores of Title 1 children and Non-Title 1

children with the mean scores from the national norms. For the first
comparison, raw scores of individual pupils on CIRCUS tests were converted
to z scores using means and standard deviations of national nomms. The z
scores were then converted to stanine scores. The results are presented
in Table 2 through 5 for the perceptual, perceptual-motor and cognitive

subtests.

——— ——

*These norms werc provided by the publishers and included 1006 pre-
school children enrolled in cducational programs. The normative group
included different geographic areas, commmity sizes and types of programs.
When comparcd to tests compiled by the National Center for Educational
Statistics, it was found that the sample tended to “‘over-represent
children in the Northeast and children in cities of less than 50,000, and
under represent children in the Southeast, children in cities over 50,000
and black children'' (Anderson, 1974).
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The results prescnted in Table 2 indicate that on two of the percep-

tual measures, a relatively smaller percentage of Title 1 children performed

at or above the 50th percentile level. That is, on Total Scores 31% of the
children, and on Complex Matching 40% of the children were distributed be-
tween 50th and 98th percentile level. On one perceptual mecasure, the
Reveréal Errors subtest, 60% of the Title 1 children had a distribution
between the 50th and 100th percentile level. The Non-Title 1 children were
distributed at the upper end of the percentile scale on the national norms
on the first two measures. Specifically, 62% of the Non-Title 1 children
scored above the 50th percentile on Total Scores and 55% scored above the
50th percentile level on Complex Matching. On the Reversal Errors subtest,
however, only 28% of the Non-Title 1 children scored between the 50 to 100
percentile level, so they did less well than the Title 1 children on this
measure.

The results of the perceptual-motor coordination measure, prescnted
in Table 3, indicate that Titlc 1 children were distributed throughout the
scale, performing at a comparable level to the national norm. Non-Title 1
children on the other hand performed consistently above 50th percentile
level.

On the cognitive measure for Recognition and Discrimination of Capital
and Lower Case Letters and Numbers, presented in Table 4, the distribution

23 of Title 1 children was comparablc t¢ national norms up to the 50th percen-
tile level. However, the distribution of the remaining 50 percent of Title 1
children clustcred heavily between 50th and 86th percentile level on the

national norms. The distribution of Non-Titic 1 children, also clustered
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~at the middle percentile ranges (between 16th and 84th percentiles) with
very few at either end.

On cognitive measures for Comprehension, Interpretation, and Recall,
presented in Table g, a large percent of Title 1 children performed below
the 50th percentile level on all subtests. Performance of Non-Title 1
children, however, was comparable to the national norms.

Mean scores of Title 1 children were compared with the mean scores from
the national nomms using a Z-test for the mean (Kohout, 1974). Results pre-
sented in Table 6 indicate significant differences on 8 of the 11 measures.
Title 1 children had mecan scores significantly lower than national mean scores
on two of the visual discrimination tasks, on the cognitive measures for
Recognition and Discrimination, and on Comprehension, Interpretation and
Recall. The only measure on which the Title 1 children had mean scores
higher than the national norm was the visual discrimination task of Reversal
Errors.

Z-test comparisons of the Non-Title 1 children's mean scorcs with the
national norms are shown in Tabie 7. Results indicate that the Non-Title 1
children had higher mean scores than the national nomms on two of the visual
discrimination measures, on one perceptual motor coordination measure and

on two cognitive measures of Recognition and Discrimination of Capital and
Lower Casc Letters.
Discussion

Our findings indicate that no specific type of preschool program is
distinctly better than another on all of the cognitive and perceptual

measurcs. The only measure on which two of the four programs were better
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was the cognitive measure of Recognition and Discrimination of Letters, a
measurement of low level cognitive skill requiring practice and role learn-
ing. The implication of this finding is that for low SES minority children
the more effective programs arc superior only in improving low level cog-
nitive skills.

While the different types of preschool programs may be generally
beneficial to low SES minerity urban children, program benefit;, as measured
by perceptual and cognitive tasks, are not sufficient to enable them to
perform at a level comparable to their age group at the national level on
most cognitive and perceptual tasks. However, it should be pointed out
that although their performance is_substantiélly below national norm, it may
be much higher than it woﬁld have been in the abserice of preschool programs.
Notable too, is the fact that middle SES minority urban children in one
model program were able to perform abo&e the national norm on perceptual,
perceptual-motor and low level cognitive skills as recognition and discri-
mination of letter and nﬁmbers, but not on higher level cognitive skills,
such as comprehension, interpretation and recall. Jwo implications of these
recearch results are that: (i) socio-cconomic status rather than race or
urban environment is the salient factor in the cognitive and perceptual
development of children and (2) preschool programs rave not had a substantial
impact on improving high level cognitive skills. It is recommended, there-
fore that content and process of model preschool programs be analyzed to
d¢etermine why, in natural settings, many of them are not successful in bring-
ing the performance of low SES minority urban children ﬁp to the national
norm; and, why they are least effoctive in improving high level cognitive

skills.
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Table 1

Coumparisou of Performance of Title 1 Pre-School Children by Progran
Compon=nts on the CIRCUS Meoasure

1. Perceptual Mensures

__ .. m _Progres Compenent

Distar 4 '~ . medDistu: tindified HEC Ecinctic
- B T - -
K x_| q“? L o Nl x o N | _x o F
Circus 3 Total Score ¢
Look-Alikes: 37 |16.8 b5l 10]16.3] 5.1 || 17| 16.5]5.2 || 105{16.5{%.9]c.03
visual (af=3,16%)
discrimination o L
Circus 3
Complex matching 371 8.9l 2.5st10| 7.2{3.3 ) 27} 7.1]2.9 |} 205| 6.5/3.2}0.29
visual - (ar=3,164)
discrimination
Circus 3
Reversal errors 37| 2.9{1.5110| 3.7|2.5 17] 2.8]1.6 105{ 2.8/1.9(0.51
visual (dr=3,16k)
discrimination. A
Circus & Total Score
Copy what you scc 37 |3k.0f 6.4 9284k 15] 28.7(7.6 95]30.6(9.111.80
perceptual-cotor (dr=3,151)
coordination _
2. Cognitive measures: Letters and lumbers
Circus § Total Score
Lettcrs and nunbers | 37 112.9( 3.8 10| 1hk.51 3.1 17( 13.1{k.2 105{15.3] 3.9 | 3-39*
recognition end : (dar=3,164)
discrimination
Circus 5
A
Capital letters 371 6.4]2.30 10| 6.6]12.0 17} 6.6]2.0 105| 7.6[2.0} 3.17*
recognition and (ar=3,16)
discrimination 1
Circus § 7
Lover case letters |37 | 3.b}1.kf10) L6612l 170 3.901.6 lJ.os L.6J 1.6 h.aT**
recognition and (af=3,16%)
discricination
Circus S
Numbers 37| 3.0)1.20 10 3.312.2{ 17} 2.6}1.2 |} 205] 3.0{2.00.67
recognition and (ar=3,164)
discrimination : ] |
.3. Cognitive measurcs: Comprehension, Interpretation and Recall
Circus 9 Total Score l l ] q47
Compreher.sion, 37 {13.6] 3.4} 9}11.81{3.0 15} 13.9{3.9 95]1k.4;3.8}1.21
"Interpretation and l (ar=3,151)
__Recall |
Circus 9 I
1.k5
Comprehension 37} 88|26} 9] 7.0]2.7 )}l 15| 8.1j2.7 95( 9.0{2.7 i(ar=3,151)
Circus 9 )
. 1.0
Interpretation 37 | b.9la.7f 9f 4.841.4 j| 15f 5.811.8 95| s5.41.9 f(dr=3,151)

LR,

‘p’t 2

Tie p < .01



Table 2

Dlstrivution of Title L und Nou=Title 1 Children on
CIRCUS 3 Perccptual Measures Using the National CINCUS Horma

TOTAL SCORES " COMPLEX MATCHING REVERSAL LF (45
Title 1 Calldven tion-Title 1 Children 7itle 1 Callaren  [[ - Non-Title 1 Ghilifen Sitle 1 Chiidren
. Crrulative Cumulatcive! Cuwrulntive}| Cuzwlotive LP Cumulstive
Perconcile Digsribution! 7 | Percentage] Percentagdl ¥ ! Percentary; Percentagell N | Percentage| Percentage!l b | Percentage| Percentnge ¥_ Percextage | ' Perceatage || N
Selov 2nd Pr-seatile | 10|  5.98 598 || - » 5 2.9% 9% |- ___ _— N I |
¢ vo 6 Percentils 1 1008 | 1508 (| - al' s | s - — - R
! L —
710 15 Perzent!le NS -84 10.0% - ‘|t 1,18 23.5% - —— — 20 5.9% 5.9% 5 S 21.8%
) ]
14 %o 30 Percentile al 1 52.3% -l e e 2b.74 18.2% 3 16.78 167 1 32 | 18.8% .7 A _— 5cs
%o 13 Perceatile 28] 16,55 68,85 71 38.9% 38.9%5 |20 1.8% 60.0% 5 O R TR S T T Y V4 h1.8% 4 12.2%
50 to 69 Percentile . | 19|  11.2% 80.0% 302678 | 555% 135 20.63 80.65 2 1.1% 55.6% 0 05 1).68 - L o
16 =9 3L Percentile 20{ 11.87 91.8% 1 5.6% 61.1% !l 24 k.18 k.74 3 16.7% 12.2% | avag . 65.9% 2 v 83
és %0 93 Percantile 6 3.55 | 95.3% U 22,2% 83.3% 8 ') 99.48 3 16.7% £8.9% 1 18,27 B4.1% 1 5,0 €2.95
G4 23 G7.T Percectile | B (B¢ 1005 10 3] 16.7% 1008 1 0.6% 1008 2 a3 100% 9 9.8 93.5% 2 1.1° R
97.? t0 100 Perceatile __ — I — - —— — - — —_— 1 6.5% 100% - R l
— TomaL:la70] _ 100% 100% 18] 200% 100% 110[ 1005 1008 1701 -200% 100% 170 | 007 1008 19 1ot l ‘002
¢’
'l
P = e 1 - -
P ' P !
b # ik : . '
1 l .‘
- ’ N ! . o+ .
‘D. . ' .
. [ ] .
" . . \
L} ' '
. ) , ) ' /
> 2 - :
. . l 3
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Distritution of Title 1 and N
Children on CIRCUS 4 - Perceptual Motor C?)o\iiination Measure

Table 3

o(—\Ti¥m 1

Using the Naetional CIRCUS Norm

Title 1 Children Non—'i‘itle 1 Children

Cumulative Cumulative

Percentile 'Distribution N Percentage Percentage N Percentage Percentage
Below 2 Percentile L 2.4% _2.h% - - -
2 to 6 Percentile 9 5.3% 1,78 - - .
T to 15 Percentile 11 6.5% 1k.2% - L L
16 to 30 Percentile 3k 20% 3h.2% - —_— —_
31 to L9 Pefcentile 25 14.7% 48.9% - _ _
50 to 69 Percentile 33 19.4% 68.3% 2 11.1% 11.1%
70 to 84 Percentile 23 13.5% 81.7% 2 11.1% 22.2%
85 to 93 Percentile 2 14.1% 95.9% 12 66.7% 88.9%
93 to 97.7 Percentile 4 2.4g 98.3% 2 11.1% 100%
97.7 to 100 Percentile 3 1.58% 100% - - -
TOTAL: 170 100% 100% 18 100% 100%

1 -

b



Table k4

Distributicn of Title 1 and Non-Title 1 Children on
CIRCUS 5 Cognitive Measures Using the Natural CIRCUS Norms

TOTAL SCORES CAPIYTAL LETTERS
Title 1 Childraen - Kon-Title 1 Children Title 1 Children tion-Title 1 Children
Cuzulative Curalative Cumulotive Cuzulative
Parcentila Distridbutien | % | Percen:age Percentage H | Percentacze Percentage N Percentage Percentage n Percentage Perceatase
_Belov 2nd Parceatile 15 8.9% 8.9% - _— —_— 12 7.8 7.1% - — —
2 to 6 Percentile . 11 8.5% 15.4% 1 5.6% 5.6% 1 6.5% 13.5; 1| 5.6% 5.6%
T t0 15 Perceatile 20| 1.8 s || -0 1. ] ses 19.48 - _ -
16 to 33 Perceatile 17 10% 371.2% 1 5.6% 1.1% 20 11,8% 31.2% 2 11.1% 16.7%
31 to L9 Peraansile 24 1L.1% ) 51.3% 1 5.6% 16.7% 25 14.7% 45.9% - 1 5.6% . 22.2%
%0 to €9 Percectile 3l 18.2% 69.5% 4 22.2% 36.9% 20 11.8% 57.6% ’ 27.8% 50%
TC to 84 Perceatile b 25.9% 95.4% 9 ;oz 88.9% 72 100% 100% 9 50% 100%
85 to 93 Perceatile 8 b.78. 1002 1 5.6% 94.L% —_ _— — - - -
- 3% to §T.7 Percectile - — —_ _ - - _ - _ _ - -
97.7 to 12 Percenzlle | __ —_— - 1 5.6% 1008 - - — _ R _—
. TOTAZ: 170 1005 1008~ ]]18 100% 100% l 170 L 100% 100% 18 100% 1008
LOWER CASE LETTERS BUMBERS )
Title 1 Childraen V ltem=T1i%1e ) Children Tisle 1 Unildoen ! fsn=ciele I Caitlilrse }
- e - Cussiative Cuzulative Cu=alative | i Cumaliumive Y
Perzectile Digsributicn hi l Percuntage Parcentrle b Parcentage Perceniage M Percenterce Perc-qt-weJ hi Parsentege ¢ FTarsercasa
Belew 2cd Perceatile 9 5.3% 5.3% - - —— —_— |} 23 7.6% 7.6% 7 38.9% 8.5
2 to 6 Perzeatile 8 10.6% 15.9% 1| - 5.6% " 5.68 I I e
7 %0 15 Perceccils 9 17.1% 32.9% 1 5.6% n.as 40 23.5% n.as 2 1.3 59%
16 %o 33 Percestile 1 6% 33.5% 1 5.6% 16.71' 1 0.6% n.7% 1 5.6% 55.6%
3 to L9 Parsestile 0 17.6% s || | —— R .18 895 || 7| 38s: 9h. s
SC to €3 Fercesille 6 15.3% 1 65.5% 1 5.6% 22.2% 1 2u.1% 92.9% -
7¢ to B4 Perceszt!le b 33.5% 1c03 1L 77.88 100% - _— - - '
35 t5 93 Percestile - - - - — R 12 7.1% 100% b 5.6% accs I
3% 20 57.7 Percentile - — -— —_— — — — — — -
97.7 to 103 Perzeatile - — R —_— _— B -_— — —_— -
TOTAL: 1 10 1908 1cof  |f 18 1007 100% - §i 170 100% 100% 18 loug 102%
-
18
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Distribution of Title 1 and Hon-Title 1 Children on
CINCUS § Cognltlve Meaaure Using listionnl CIACUS Normo
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[ T
TOTAL SCORES 1 COMPREHENSION INTERPRETATION AbLD caul
Title 1 tafldren Yan-7itle 1 Children Title 1 Children won-Title 1 Chiidran Title ] Chiliven i '“_‘I_
Cunalative | Cunulnuvu‘ Cunulative Cunulutive Quzulutive |
u |Percentagal Percentege|i N | Percentage | Percentagel| ¥ ! Percentnge | Percentoge]] W | Perceatoge | Percentace N | Percontage!| Percentnge __r._'_'__
16 9l 9.bs 1l s.6s 5.68 W .28 | 2.2 1] 5.68 5.6% 9| 5% 3.3 -i -— —
%] 15.% TR | S ot e e R S 1 R ] na 129 | | . -
35] 20.6% b5.3% _ — — 2| 1097 L2.38 i 1 5.5% 117 6| .2 L 1 l N 5,48
|
L2y 2Tr 103 Lo, 21,68 35) 20.6% 62.98 |1 6 3332 L Lt v 58,23 L .ot 7,84
31| 18.2% 808,28 5| 21.82 55.6% 16 9.4 12,38 | 2 0.5 55:5% l 32 | 18.8% a0 H l 15 38.5¢
i
13] 76 95,98 |1V 22,2 188 || 13] T8 803 U 51| 1788 [ 83| 1354 go.65 |l 0| B gL
s 2.9% 96,85 3| 168 gh.ug 8 L Bu7% 2| 1.8 88.9% 8 L7 95.3% 5 | o 11.5%
o] v | o100 1) s 1008 s| 2. br6s || 1] s gk T was g || e ; i E.5
_ _ _ _ ; ) .68 100% 2] 1wl ses
' !
I _ al 1248 wes || 1 5.6% 1003 ;' N — - } - —
| I
_L1_7_0L 1005 1008 _[[18] 003 l 1008 l 170 1008 1008 [ua 1002 1003 J 170t 008 1008 18 i st
x . o e, 7 -
P ) ] . (I
" ..I' . ' . t o
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‘raple o
Z-Test For Comparison Between the
Mean Scores of Title 1
Children and the Mean Scores for CIRCUS Norm Pcpulation

Population Norms Low SES Group

MEASURE L o1 N x S.S. Z

CIRCUS 3

Total Scores 19.1 k.9 170 16.6| k.8 -6.T1%¥

CIRCUS 3

Complex Matching 7.9 3.2 170 6.7| 3.0 -k .99**

CIRCUS 3 ,

Reversal Errors 2.0 1.5 169f 2.9{ 1.8 T.90%*

CIRCUS L

Total Scores 31.1 8.2 156 31.1{ 8.3 0.02

cIRCUS 5

Total Scores 15.1 .2 1691 1Lk.s! k.o -1.81

CIRCUS 5

Capital Letters 7.4 2.1 169 T.2| 2.1 0.16

CIRCUS 5

Lower Case Letters h.7 1.6 169 L.3] 1.6 ~3.38%%

CIRCUS 5

Numbers 3.k 1.2 169! 3.0l 1.0 b hEx*
. . CIRCUS 9

: Total Scores 18.0 L.2 156| 1Lk.0| 3.7 -11.80%%

CIRCUS 9

Comprehension 11.3 2.6 156 8.8} 2.7 I -12.22*%

CIRCUS 9

Interpretation 6.8 2.1 156f 5.3| 1.8 -8.99%*

% p<.01




Tuble T

Z-Test for Comparison Between the
: Mean Scores of Non-Title 1
Children and the Mean Scores for CIRCUS Norm Population

-
Popuiation Norms | Middle SES Group

MEASURE w o N X S.D. VA
CIRCUS 3
Total Scores 19.1 4.9 181 21.4 | 3.3 1.98%
CIRCUS 3 . -
Complex Matching 7.9 3.2 18 9.1 | 2.7 3.87%%
CIRCUS 3
Reversal Errors 2.0 1.5 18 1.8 | 1.7 0.63
CIRCUS L )
Total Scores 31.1 8.2 18| 40.5 | 3.7 L. g5*#*
CIRCUS 5
Total Scores 15.1 4.2 18| 17.1 ] 2.9 1.98%*
CIRCUS 5
Capital Letters T.h4 2.1 18 8.1 1 1.4 2.22%
CIRCUS 5 _
Lower Case Letters T 1.6 18 5.5 | 1.2 2.20%
CIRCUS 5
Numbers 3.4 1.2 18 3.4 { 0.8 0.0k
CIRCUS 9
Total Scores 18.0 | k4.2 18| 18.2 | 3.6 0.20
CIRCUS 9
Comprehension 11.3 2.6 18| 10.7 | 2.3 -1.03
CIRCUS 9
Interpretation 6.5 2.1 18 7.5 1 1.7 1.48
*p<005

&*p<.01




